This report provides the first epidemiological evidence on tobacco, alcohol, and other drug use among school students in Panama, using data from a student survey completed in 1996. Specifically, we examine sex, age, grade level, type of school, and urban-rural variations 
the dimensions of youthful drug involvement in Panama, and to supply information for the Coalition to use in planning prevention programs directed toward students in the country's schools. The purpose of this report is to present estimates about the occurrence of tobacco, alcohol, and other drug use among school-attending youths in Panama, as assessed in the country's 1996 National Youth Survey on Alcohol and Drug Use.
The National Youth Survey is the first in Panama to examine drug use and suspected determinants of drug use using a sample designed to represent school-attending youths. The need for such a survey was conveyed by the above coalition as a result of Panama's drug surveillance system, which had shown an increase in drug use and drug-related problems among people seeking emergency medical care, among inmates in correctional facilities, and among people seeking substance abuse treatment (1). Additional need for a national survey also stems from the findings of two prior surveys conducted in Panama. A household survey of drug use conducted in four urban areas in Panama in 1991 and a school survey in the district of Changuinola in 1993 showed the percent of lifetime cocaine use to be approximately 4.4 in the early 1990s, a percent much higher than in several other Latin American countries in that same period (2, 3).
This apparent increase in drug use in recent years does not seem to be unique to Panama. According to two reports on drug use in Latin America by the Executive Secretariat of the Inter-American Drug Abuse Control Commission (CICAD) of the Organization of American States (OAS), drug use appears to be increasing, particularly among young persons (4, 5). Recent increases in cocaine use in Central America is a case in point (5). Recently documented increases in marijuana use in Chile, as well as the high incidence of smoking of pasta base (unprocessed cocaine) in the northern cities of the country, are additional examples of the complex drug problem found in Latin America (6-8).
The results of the national survey in Panama are intended to guide the allocation of resources to facilitate the development, implementation, and evaluation of preventive intervention programs targeted towards the young population of the country. This is an important task in view of the increasing use of alcohol and other drugs, and related health and psychosocial problems.
MATERIALS AND METHODS
The Panama population under study was all school-attending youths 12-18 years old in 1996, except those who had progressed to postsecondary education, that is, to the university level. The sample consisted of 6 477 students selected via multistage probability sampling from 154 public and private schools, chosen to represent the urban and rural areas of the entire country. There is no 100% list of youths ages 12-18 attending school in Panama, from which a strictly random sample might be drawn. Hence, schools were sampled from a complete list of schools, and classrooms were sampled from a complete list of the schools' classrooms. Every student attending the sampled classrooms was recruited for participation. The characteristics of the survey respondents are shown in Table 1 .
Assessments were administered as anonymous self-report questionnaires in each class by trained survey staff members who first introduced the survey and answered questions. The questionnaire was an adapted, Spanish-language version of the Drug Use Screening Inventory (DUSI). The DUSI was developed to assess alcohol and other drug use, school adjustment, and behavioral and psychological problems among youths in the United States (9) . The DUSI was translated and adapted by investigators of the Ministry of Health in Panama in collaboration with two of the authors, Luis Caris and James C. Anthony. Logistical and financial support came from CICAD and the Pan American Health Organization.
To ensure language and conceptual equivalency, the research group translated the DUSI into Spanish and then "back-translated" that document into English. The resulting, final Spanishlanguage version of this questionnaire instrument has been used extensively during the last four years in Central and South America. Furthermore, in 1994, a pilot test of the DUSI was conducted in Panama with 524 students aged 12-19 years; questions the students found to be unclear or confusing were revised in preparation for the national survey.
A total of 39 assessors were trained for a period of one week before they conducted the assessments. Supervisors closely monitored the fieldwork throughout the entire data collection period. For quality control, regional supervisors edited completed surveys before forwarding them to the national field office. This work entailed no changes in students' answers, but provided monitoring and rapid detection of missing data and unclear responses. This information then was provided as feedback to assessors so they would have uniform specifications about how to answer students' questions.
Informed consent procedures involved notifying parents and allowing either students or parents to withdraw or to skip questions. Assurances of anonymity were provided. Though parents might have kept their children home on the day of the survey in order to avoid study participation, to our knowledge no parent or student refused participation in the survey. Some students skipped sensitive questions, as seems to be common for surveys of this type. Furthermore, students were told that they could decline to participate at any time without fearing retaliation.
To measure the occurrence of drug use, students were asked the following question regarding drug use: "¿Has consumido (nombre de la droga) alguna vez en la vida?" ["Have you ever used (name (5), and more than 20 times per month (6). The above categories were recoded as "zero" if the student did not use in the past year (response category 1) and as "one" if the student had used any time in the past year (response categories 2-6). As a result of the low lifetime prevalence of drug use other than tobacco and alcohol, estimates for recent drug use were obtained solely for tobacco, alcohol, and the category of "other drugs," which refers to any one of the following substances: marijuana, tranquilizers, inhalants, stimulants, cocaine hydrochloride, crack cocaine, pasta base, hallucinogens, and heroin. By general convention in drug use epidemiology, "lifetime prevalence" refers to the cumulative occurrence of drug experience up to and including the time of assessment. Its magnitude is conveyed by the size of a proportion (range: 0-100%). Lifetime prevalence has the advantage of reflecting the occurrence of drug use in the group assessed during the survey fieldwork. It has the disadvantage of not reflecting the experience of potential respondents who are absent or not available for assessment when the survey is completed. Thus, as discussed later in this paper, to the extent that absenteeism or school-leaving is associated with drug use, lifetime prevalence from school surveys yields an underestimate of the actual cumulative occurrence.
All estimates of lifetime prevalence and of recent use of each drug and the respective 95-percent confidence intervals (95% CI) were derived by the Taylor series approximation method using Epi Info 6.0 CSAMPLE software (10). This method allows for variation in sampling weights; poststratification adjustment to such known school population characteristics as age, sex, region, and public versus private; and survey "design effects" created because students are sampled within classrooms and schools rather than randomly sampled from a 100% list of all students in Panama. This is a descriptive survey without formal hypothesis testing; P values are reported only as an aid to interpretation. "Corrections" for multiple comparisons are controversial in the biostatistical field (11), and they have not been applied. Table 2 shows survey-based estimates for lifetime prevalence of use of the 11 drugs under investigation. The drug used by the most students is alcohol (41%; 95% CI = 38.3 to 44.2), followed by tobacco (11%; 95% CI = 9.3 to 12.6). The most common illicit drugs are tranquilizers (6.7%; 95% CI = 5.8 to 7.5), inhalants (2.4%; 95% CI = 1.9 to 2.9), and stimulants (1.9%; 95% CI = 1.4 to 2.4). As shown in Table 2 , fewer than one percent of the students reported using marijuana, cocaine hydrochloride, crack cocaine, pasta base (coca paste), hallucinogens, and heroin. Table 3 shows estimates for recent use of tobacco, alcohol, and other drugs. An estimated 33.6% of students used alcohol in the year prior to assessment (95% CI = 30.2 to 37.1), and past-year tobacco use was 8.7% (95% CI = 6.8 to 10.6). The corresponding estimate for the use of other drugs was 4.6% (95% CI = 3.6 to 5.5).
RESULTS

Sex Differences
As shown in Table 4 , in general, male-female differences in drug use were not appreciable, though there was a tendency for more males than females to have used licit and illicit drugs. For example, with respect to alcohol, the estimates for use were 45.5% for males and 37.0% for females. The corresponding estimates for tobacco were 12.2% for males and 9.7% for females. For tranquilizers and stimulants, the sex ratio was reversed. For example, with respect to tranquilizers, an estimated 7.3% of females had used tranquilizers, versus 6.1% of males. Table 5 shows that male-female differences in recent tobacco, alcohol, and other drug use also were not appreciable, though more males (9.5%) than females (7.9%) had used tobacco and 
Age Differences
A greater proportion of older students than younger students had used tobacco, alcohol, and several other illicit drugs (e.g., marijuana and cocaine hydrochloride). For example, while 32.9% of those 12 or 13 years old had consumed alcoholic beverages, the estimate for those 14-15 years old was 40.0% and for those 16-18 years old it was 55.5% (P = 0.01). This consistency of age-related differences was not seen for tranquilizers, inhalants, stimulants, pasta base, or hallucinogens.
Similarly, a greater proportion of older students than younger students had used tobacco and alcohol in the past year (see Table 5 ). On the other hand, the use of other drugs tended to be greater among those 14-15 years old (6.5%) than those 12-13 (3.3%) and 16-18 (3.3%) (P = 0.05).
Grade-level Differences
The occurrence of drug use advanced in magnitude more regularly with respect to grade level than in relation to age (see Table 4 ). For example, an estimated 29% of students in secondary grade level 1 had consumed alcohol at least once in their lifetimes. The corresponding estimates for students in grade levels 2 and 3 were 42.3% and 59.1%, respectively. Similarly, tobacco had been used by 7.0%, 10.7%, and 17.4% of students in secondary grade levels 1, 2, and 3, respectively.
Recent tobacco, alcohol, and other drug use also increased with grade level. For example, the proportion of students who had used alcohol in the past year in grade level 1 was 21.5%. That rose to 34.9% and 50.4% in grade levels 2 and 3, respectively (see Table 5 ). a The number of respondents varies due to missing data for questions on alcohol, tobacco, and other drug use in the past year. The number of drug users in the sample is unweighted. Estimates for prevalence proportions (%) are weighted and poststratified to reflect the population of school students in Panama. b Category of "other drugs" includes marijuana, tranquilizers, inhalants, stimulants, cocaine hydrochloride, crack cocaine, pasta base, hallucinogens, and heroin.
Public versus Private Schools
As shown in Table 4 , alcohol use was much more likely to have occurred among private school students (57.7%) than among public school students (38.4%) (P = 0.01). The same pattern was observed for the use of tobacco, inhalants, and tranquilizers. More private school students reported tobacco use than public school students (21.8% versus 8.8%, P = 0.01), and private school students were also more likely to have used inhalants (3.4% versus 2.2%, P = 0.05). Finally, a greater proportion of students in private school (8.9%) than in public schools (6.2%) had used tranquilizers (P = 0.01). Publicprivate school differences on the use of other drugs (e.g., heroin and stimulants) were not appreciable (P > 0.05). Table 5 shows that recent use of tobacco, alcohol, and other drugs was more common among private school students. The difference in the use of other drugs between public and private school students was statistically significant by conventional standards (4.2% versus 6.8%, respectively, P = 0.01), though it was smaller than that observed for tobacco (6.4% for public versus 19.9% for private school students, P = 0.01) and alcohol (31.1% for public versus 46.2% for private school students, P = 0.01).
Urban versus Rural Schools
Experience with tobacco and alcohol was substantially higher in urban areas than in rural areas (see Table 4 ). The most striking differences involved tobacco and alcohol: an estimated 12.4% of students in urban areas had smoked tobacco versus an estimated 5.6% in rural areas. The corresponding estimates for alcohol use were 44.2% for urban students and 30.1% for rural students. With respect to the other drugs, no urban-rural differences were striking.
Similarly, a greater percentage of students attending urban than rural schools had recently used tobacco (9.8% versus 4.1%, P = 0.01) and alcohol (35.3% versus 26.5%, P = 0.01) (see Table 5 ). Urban-rural differences in past-year use of other drugs were negligible (P > 0.05).
DISCUSSION
The evidence from this study, based upon the first-ever nationally representative sample survey in Panama of students 12-18 years old, is consistent with evidence from many other places. Specifically, the evidence tends to show more males than females using alcohol, tobacco, and inhalants. Students in higher grade levels and those in urban schools were more likely to have started using drugs. Public school students were less likely than private school students to have started drug use, a finding consistent with data from similar studies in other Latin American countries (12) (13) (14) (15) . There is a consistent pattern of greater alcohol, tobacco, and illicit drug use among males than among females. However, there might be important gender differences from country to country. For instance, in Panama more females than males use tranquilizers, but in Colombia the difference is not statistically significant. In Chile more females than males use tobacco, a pattern also true for some regions of Brazil (13) . Our findings also show a greater occurrence of alcohol, tobacco, and other drug use among private school students as compared to those in public schools. This finding also is consistent with findings from similar studies conducted in other Latin American countries (13, 14) . The authors have hypothesized that students in private schools are of higher socioeconomic status and may have more purchasing power and thus may be more able to afford alcohol, tobacco products, and illegal drugs. The reasons for these differences in student drug use observed in Latin America remain understudied; future studies should investigate them more deeply. Before a more detailed discussion, findings from this report can be viewed in light of several limitations. First, the data are based on retrospective selfreports of drug use. The use of selfreports may have introduced errors in recall and perhaps a socially desirable response tendency. The use of additional measurement methods (e.g., bioassays) might assist in establishing the validity of the responses, but they tend to be impractical in school surveys (16) . A review of recent research on the validity of self-reported drug use and the methodological advances undertaken to reduce error in estimates of drug use concluded that the use of self-report is less valid for more stigmatized substances, such as cocaine, and for more recent drug use (17) (18) (19) . These and other reports suggest that one viable alternative to assessment of drug use might be the use of hair analysis, saliva cotinine assessments, or other bioassay validation methods (17) . Another strategy suggested to minimize response bias is the use of audio computer-assisted self-interviewing (audio-CASI). Audio-CASI technology involves using a computer to administer a survey in an audio format and record responses without the involvement of the assessor. In a recent study of drug use among adolescent males in the United States of America, researchers utilized the audio-CASI method and a standard selfadministered questionnaire to obtain estimates of the prevalence of injecting drug use (20) . These investigators found that respondents using the audio-CASI method were three times more likely to report injection drug use than respondents using the standard self-administered questionnaire; however, it is not clear that greater reporting is equivalent to more accurate reporting. The results of this and other studies demonstrate the need for more research on methods such as hair analysis or computer-assisted technology that might increase the accuracy of survey estimates. However, we are most likely many years from use of these expensive (and sometimes invasive) methods in school surveys of student drug use with sample sizes in the thousands, at least in the poorer countries of the Region of the Americas, where research and surveillance resources are in short supply. In this regard, we note the utility of the "Monitoring the Future" school surveys in the United States (26) and similar surveys in Canada, where there has been complete reliance upon self-report methods.
A second limitation is that this survey provides estimates of drug use for school-attending youths only. Given the high dropout rates among intermediate school students in Panama (21), it is possible that drug use among Panama's total population of youths is underestimated when surveys are based on school sampling frames. In Panama, there were an estimated 137 054 students in public and private schools attending the grade levels under study. Though not part of the population under study, approximately 9% of the school age population in Panama does not attend school (22) . Future studies that investigate the extent of drug use among school dropouts are needed to obtain a more accurate assessment of youth drug involvement in Panama. Third, a number of students skipped the question on recent drug use that asks about frequency of drug use in the past 12 months for each of the 11 drugs listed in Table 2 . This problem raises questions about the validity and reliability of the measure for recent drug use. To examine this problem more carefully, future surveys should include a sepa- rate question for each drug and ask students whether they have used any of them in the past 12 months. This question can then be followed by questions on frequency of use for each of the drugs in the past year. Notwithstanding these limitations, these findings have implications for the Panamanian drug prevention and policy efforts. Primarily, these efforts concentrate on preventing initiation of alcohol and tobacco use as a means to avert health and social problems commonly associated with the use of these or other substances. However, it is of concern that the apparent risk of developing alcohol or other drug problems is increased for persons who start using these substances at an earlier age (e.g., before the age of 15 versus 18-21) (23, 24) . Moreover, at least in some samples, use of tobacco and alcohol runs in advance of use of such other drugs as marijuana (25) .
It is important to note that fewer than one percent of the students participating in the survey indicated they had ever used marijuana, cocaine hydrochloride, crack cocaine, heroin, or hallucinogens. These findings are in contrast to trends observed for the Panamanian population groups in the surveillance data based on emergency room and incarcerated samples. Whether these apparent differences between population segments are due to variation in the sample compositions or validity of self-report methods remains on the agenda for future research. In addition, the 1996 evidence provides a baseline against which to gauge future trends, even if there is some degree of underestimation in self-report surveys.
One of the most interesting results from this survey involves tranquilizer use, which is seen primarily among females. Students in Panama are much more likely to have started using tranquilizers than those at comparable grade levels in the United States (26) . Anecdotal reports suggest a practice in Panama, also somewhat common in other countries in Latin America, in which parents give their children tranquilizers when the youths are experiencing stressful circumstances. Future studies are needed to clarify this situation and perhaps to impose greater restrictions upon the availability of these tranquilizers.
The observed prevalence estimates for illicit drug use create a unique opportunity for leadership to mobilize and concentrate efforts on primary prevention activities in Panama. These activities might help to maintain the observed low occurrence rate of illicit drug use. Or, if the true values are larger than those reported here, then the prevention efforts can help to stabilize this situation, prior to reductions in drug use prevalence. The array of available prevention interventions is broad. They include school-and community-based prevention programs, as well as family-or individuallyoriented programs that can be used to target such different risk factors as association with deviant peers, family inattention, and drug availability (27) (28) (29) (30) . However, we suggest caution in transplanting prevention programs from other countries to Panama and recommend that careful outcome and process evaluation be conducted when implementing any prevention program.
In conclusion, the observed occurrence of alcohol and tobacco use, even at the lower school grade levels studied in the survey, makes it important to enhance primary prevention activities in Panama. Curtailing the incidence of licit and illicit drugs today is important in order to prevent an increase in the number of youths who are engaged in high-risk behaviors, such as unsafe sex. These behaviors may lead to other detrimental and serious consequences, including infection with the human immunodeficiency virus or other sexually transmitted diseases. Findings from the present survey present the leadership in Panama with an opportunity to target prevention efforts among school-aged youths, before drug use and other public health problems related to drug consumption become more prevalent. 
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Este informe presenta las primeras pruebas epidemiológicas del consumo de tabaco, alcohol y otras drogas en alumnos de escuelas panameñas, usando datos obtenidos mediante una encuesta estudiantil completada en 1996. En particular hemos examinado las diferencias por sexo, edad, grado escolar, tipo de escuela y residencia urbana o rural en el uso de tabaco, alcohol y otras drogas. Se estimaron la prevalencia vitalicia y el consumo previo de estos productos a partir de una encuesta nacional de la juventud efectuada en 1996 (n = 6 477). Debido al diseño muestral multietápico aplicado en la encuesta, todas las estimaciones y sus respectivos errores estándar se derivaron por el método de Taylor de series aproximadas aplicando el programa Epi Info 6.0 CSAMPLE. En general, los varones, los alumnos de mayor edad y los alumnos de grados superiores fueron los que mayormente habían consumido drogas lícitas e ilícitas, aunque fue pequeña la diferencia entre varones y hembras. Las difrencias entre alumnos de escuelas públicas y colegios privados y las tendencias observadas en habitantes de zonas urbanas frente a los de zonas rurales variaron según el tipo de droga. Los resultados de este estudio se examinan a la luz de la epidemología y prevención del consumo de drogas en Panamá. Partiendo de estos datos, esperamos poder proveer al Gobierno de Panamá información que le sea útil para planificar programas de prevención dirigidos a alumnos de escuelas panameñas.
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